In the last two decades, many studies have reported that the odds of dying following an admission to a hospital at the weekend are significantly higher than those of dying if admitted in the week, a phenomenon which has come to be known as the 'weekend effect'. 1 Chen et al's recent review of these studies produced pooled estimates of weekend vs. weekday mortality odds ratios of between 1.10 and 1.23. Whilst a discussion of statistical significance in mortality prediction models is outside of the scope of this brief editorial, the person in the street would probably consider the magnitude of this difference as not insignificant.
So what about the weekend effect? We know that hospitals are different at weekends. They are staffed differently, perform different functions and admission pathways are different. Looking at the evolution of this literature, there are three distinct phases. The first explored typically single hospitals or regions, often looking at disease-specific groups, reporting the magnitude of the difference in death rates with or without case mix adjustment. An often-cited early example is the 2001 study by Bell and Redelmeier 2 set in a sample of hospitals in Canada. The second phase involved much larger studies looking at whole system hospitalizations, which sought to adjust for case mix severity using more sophisticated approaches than had been employed before. A number of these studies were done in England, where the National Health Service collects data (reasonably) consistently, using a (reasonably) high-quality national data set. Three large studies of all-cause, all-England admissions were published between 2010 and 2012, [3] [4] [5] all during the course of the public enquiry into higher than expected mortality in a general hospital in the English Midlands (the Francis Enquiry). 6 The enquiry was not specifically about weekend services but it did bring hospital outcomes into the public discourse to an unprecedented extent, which influenced the way in which the findings of studies on weekend mortality in hospital were received by the media, Government and clinical professions at the time. The authors of these studies had posited that poorer quality care at weekends was a possible explanation for the 'weekend effect', although all acknowledged the difficulties of proving this conclusively and all discussed the methodological difficulties of adjusting for severity of illness. Despite these caveats, the then Secretary of State for Health in England cited work published in the British Medical Journal (BMJ) as evidence that 'excess' weekend mortality was due to reduced weekend staffing. 7 Disquiet among researchers and practitioners led to a highly unusual intervention by the editor of the BMJ publically challenging the Minister's interpretation of the literature. 8 Thus began the third and, possibly, final phase of research on the weekend effect, which focused on two key issues: how to adequately adjust for the health status of patients and how to consider the denominator more closely in mortality rates. Assessing the health status of patients typically relies on the diagnostic codes captured by administrative systems. However, someone at high risk of dying may have a similarly coded diagnostic profile to someone who, although very ill, would be expected to survive their stay in hospital. On hospital wards, patients' health is assessed by physiological measures on a daily or even hourly basis. Measures such as blood test results, oxygen saturation or the Glasgow Coma Scale score (level of consciousness of patients with an acute brain injury) are now being captured in ways which are amenable to analysis, that is they are collected consistently, (nearly) routinely, electronically and in large populations of patients. 'Third phase' studies of the weekend effect have used these types of measures to adjust for case severity, which, as highlighted by Chen et al.'s review, has helped to demystify the weekend effect by demonstrating that the effect had been 'substantially diminished'.
Much of the research on the weekend effect has examined differences in death rates. In a rate, we typically focus on the numerator; we study death rates because we are interested in the people who die. We are less mindful of the majority of the denominator from which they are drawn, that is, those who survive. It is important to recognize that people seeking urgent care in hospitals are different at weekends; this population does not include those who are admitted following an appointment with their general practitioner or those admitted from outpatient appointments, which typically occur on weekdays only. Meacock et al. 9 investigated this issue in detail by considering the national population of admitted patients as well as the main route of presentation, which is through the emergency department (ED), effectively looking at all people going through the ED as part of the denominator. They found that weekend ED attenders were less likely to be admitted to hospital, suggesting that for weekend attenders the selection criteria for admission may be systematically different. That study further brought into question the existence of the weekend effect, but some questions were still left unanswered. For example, do struggling community services transfer sick patients into acute services at weekends because they are having difficulty providing adequate care? This could explain the presence of sicker patients in EDs at weekends. The study presented in this issue by Beaumont et al. 10 would suggest that this is not the case. Like Meacock et al., they considered a different and extended denominator to previous studies that includes (nearly) everyone who dies. They also reported that, curiously, the overall chances of dying at all are slightly reduced at the weekend, rather more so in hospital than in the community, and explore some interesting variations by case mix groups and age. The authors acknowledge that they were not able to link their deaths data to admission data, and this does limit the scope of inferences that could be made from their analysis. However, if there was an increased propensity to move critically ill patients into acute care at the weekends from community settings, it could be argued that the patterns they observed would be somewhat different.
Evidence that the weekend effect is a result of differing denominators at weekends or simply insufficiently rigorous case mix adjustment is growing and continues to be added to. 11 Its virtual disappearance when examined by these third phase studies may be bringing the debate about whether there is a weekend effect to a close. Nonetheless, pathways into care are most definitely different at the weekend and understanding how this may affect outcomes remains important. A whole systems analysis of how the population uses health care including how, when and where people die remains elusive, although we are getting closer as more and better data are becoming available. Large parts of the system, particularly in the community, do not yet capture readily linkable data. This would offer some interesting insights into how services bend, stretch, and sometimes break, in response to weekly and seasonal variation in demand and supply.
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